CpG-B oligodeoxynucleotide promotes cell survival via up-regulation of Hsp70 to increase Bcl-xL and to decrease apoptosis-inducing factor translocation.
Unmethylated CpG oligodeoxynucleotides (ODNs) activate immune responses in a TLR9-dependent manner. In this study, stimulation of mouse macrophages with CpG-B ODN increased cellular Hsp70 expression and prevented apoptosis induced by serum starvation or staurosporine treatment. CpG-B ODN-induced Hsp70 expression depended on TLR9, MyD88, and phosphatidylinositol 3-kinase. Inhibition of Hsp70 synthesis by an inhibitor (quercetin) or antisense hsp70 attenuated not only Hsp70 expression but also the anti-apoptotic capacity of CpG-B ODN. Ectopic expression of Hsp70 rescued the inhibitory effect of quercetin on CpG-B ODN-induced anti-apoptosis. Additional experiments demonstrated that quercetin and anti-sense hsp70 modulated CpG-B ODN-induced anti-apoptosis via a caspase-3-independent pathway by down-regulating the survival gene bcl-x(L) and by increasing translocation of apoptosis-inducing factor. These findings suggest that CpG-B ODN may up-regulate Hsp70 via a TLR9/MyD88/phosphatidylinositol 3-kinase pathway to increase Bcl-x(L) and to decrease apoptosis-inducing factor nuclear translocation, resulting in anti-apoptosis.